V 

Searching PAJ 



Page 1 of 2 



PATENT ABSTRACTS OF JAPAN 



(1 1 )Publication number : 2002-31 9426 

(43)Date of publication of application : 31.10.2002 



i : 

(51)lnt.CI. 


* 

H01M 8/04 
GOIN 27/06 
// B60K 1/04 
B60L 11/18 
H01M 8/00 




i 

(21 Application number : 


2002-008994 (71)Applicant 


: BALLARD POWER SYSTEMS 






AG 


(22)Date of filing : 


17.01.2002 (72)lnventor : 


SONNTAG ANTON 






SONNTAG JOSEF 






URBAN HUBERT 



(30)Priority 

Priority number : 2001 10102247 Priority date : 19.01.2001 Priority country : 



(54) QUALITY CONTROL METHOD OF COOLING LIQUID FOR FUEL CELL 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a quality 
control method of cooling liquid like cooling water for 
a fuel system with high reliability, which operates 
without requiring additional labor and cost. 
SOLUTION: An insulation resistance of a load circuit 
of the fuel cell system is measured and monitored. As 
the existence of an equivocally prescribed functional 
relation between measured insulation resistance and 
conductivity of cooling liquid becomes clear, related 
sensor system and separate measurement of 
conductivity using an estimation means can be 
eliminated. 
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* NOTICES * 

JPO and NCZPZ are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1 ] How to manage the quality of the coolant for fuel cell systems characterized by measuring 
and supervising the insulation resistance of the load circuit of a fuel cell system. 
[Claim 2] The approach according to claim 1 characterized by directing exchange of the coolant 
which has reached in the term while the minimum threshold of insulation resistance is specified and 
insulation resistance is falling from this value. 

[Claim 3] The approach according to claim 1 or 2 characterized by suspending a fuel cell system 
while the minimum threshold of insulation resistance is specified and insulation resistance is falling 
from this value. 

[Claim 4] The approach according to claim 1 to 3 characterized by to be measured as a function with 
mutual insulation resistance and conductivity of a fuel cell system, and the thing for which it opts 
with reference to the relation related conductivity was decided to be using the insulation resistance 
measured, respectively. 

[Claim 5] The approach according to claim 2 to 4 characterized by specifying the threshold of 
insulation resistance with reference to the relation decided on between insulation resistance and 
conductivity. 

[Claim 6] The application of the equipment which supervises the insulation resistance of the load 
circuit of a fuel cell system for managing the quality of the coolant for fuel cell systems. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the approach of managing the quality of coolant, 

such as cooling water for fuel cell systems. 

[0002] 

[Description of the Prior Art] Such an approach is learned from EP 0043941B1. In this application, 
the mixing ion of water is continuously supervised using conductivity measurement, and this water is 
cooled by 0-5 degrees C before measurement. In this temperature requirement, it has become clear 
that relative conductivity becomes high (relating to a high purity water) compared with measurement 
at a room temperature or higher temperature. 

[0003] This known quality control is applied also to the fuel cell system which must not exceed the 
value specified by the mixing ion concentration in cooling water. The conductivity of cooling water 
is measured by the conductivity sensor for this purpose. However, an additional effort and cost 
follow on using this conductivity sensor. A signal-to-noise ratio also falls at this temperature. If 
preliminary cooling of the cooling water is carried out for conductivity measurement so that it may 
be proposed by EP 0043941B1, cost and an effort will increase further. 
[0004] 

[Problem(s) to be Solved by the Invention] Therefore, the purpose of this invention is specifying 
quality control of coolant, such as cooling water for fuel cell systems which operates without 
applying an additional effort and an additional cost burden, and has high dependability. 
[0005] 

[Means for Solving the Problem] According to this invention, this purpose is attained by the 
approach according to claim 1 . Still more advantageous amelioration becomes clear from a 
dependent claim and the following explanation. 

[0006] According to this invention, the insulation resistance of the load circuit of a fuel cell system is 
measured and supervised. It has become clear concretely that this insulation resistance follows as the 
quality of the coolant (cooling water) of a fuel cell, and has the conductivity and relation of this 
coolant. Since the insulation resistance of the load current track of a fuel cell system is usually 
supervised from the reasons of insurance, this invention can draw out the conclusion about the 
quality of the coolant (cooling water) of a fuel cell system without an additional effort from the 
monitor of insulation resistance. 

[0007] The suitable approach of supervising the insulation resistance of the load circuit of a fuel cell 
system is indicated by DE-19503749C1 . Carrying out the fuel cell of a car with which the load 
connected to this official report in the load circuit is electrically connected to the car body structure 
of a car by low impedance, or the current supply system of cell supply as an IT system is proposed. It 
is desirable for it to be symmetrically arranged with low potential with a load time route way higher 
than the potential of the car body structure of a car or, and to connect with the car body structure of a 
car with the high impedance. Damage (for example, the damage on a fuel cell stack or the short 
circuit of the car body structure of a load time route way and a car) is detectable with a measurement 
bridge balance stage and a measurement-signal adjustment separation magnification stage. The 
method of carrying out insulation resistance monitoring system is indicated by said document DE- 
19503749C1 at the detail. Since said document is referred to clearly, below, the still more detailed 
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explanation about an insulation resistance monitor means explains only the detail which is related to 
this invention. 

[0008] In advantageous amelioration of this invention, while the minimum threshold of the 
insulation resistance of the load circuit of a fuel cell system is specified and insulation resistance is 
falling rather than this value, exchange of the coolant which has reached in the term is directed. 
These directions are given with the combination of a visual signal, a sound signal, or both. 
[0009] In the further amelioration, while the threshold of insulation resistance lower than the value 
described first preferably is specified and insulation resistance is falling rather than this threshold, a 
total fuel cell system is suspended. In this case, it is not appropriate for the quality of the coolant to 
have deteriorated violently and to use this coolant (cooling water) for a fuel cell system more than 
this any longer. The threshold of the insulation resistance relevant to this can be made into a bigger 
value than the threshold in which damage resulting from damage on a short circuit, the leakage 
current, or a fuel cell stack occurs, or an equal value. 

[0010] On the other hand, for quality control of the coolant, the class of the failure to generate or 
damage is discriminable by choosing the threshold of different insulation resistance for insulation 
resistance management of a load current track. That is, as opposed to deterioration of the quality of 
cooling water, different directions to the defect of a track insulation and loss can be given. 
[001 1] Furthermore, insulation resistance and the conductivity of the coolant (cooling water) of a 
fuel cell can be measured as a mutual function, and the value of related conductivity can be assigned 
to each measured value of insulation resistance with reference to the decided relation. In the system 
defined in advance, fixed relation between the conductivity of cooling water and the insulation 
resistance of a fuel cell system is, and this relation is actually served as a function of Outlines 1/x. 
[0012] Therefore, the function with which insulation resistance and conductivity are related and 
correspond can be decided to each fuel cell system or the fuel cell system of a certain category, the 
threshold from which insulation resistance differed [ that conductivity exceeds the appointed 
threshold ] corresponding to it — lower ****** — it corresponds to things. Therefore, this conversion 
can be carried out easily and the quality control approach of the old cooling water performed by 
measurement of conductivity can be promptly changed into the approach by this invention. 
[0013] 

[Embodiment of the Invention] An instantiation-operation gestalt explains this invention and its 
advantage to a detail, referring to attached drawing. 

[0014] Single drawing shows the functional relation of the insulation resistance in a fuel cell system, 
and conductivity. 

[0015] In the fuel cell system for driving a motor vehicle, as this invention shows, it is possible to 
determine the insulation resistance of the load circuit of a fuel cell system as a function of the 
conductivity of cooling water, and to be shown as a graph in the form of attached drawing. If it is 
this contractor, it has enough full knowledge of measuring the conductivity of the coolant using a 
conductivity sensor. The detail is described by DEI 9503 749C1 like previous statement in 
measurement of insulation resistance. In order to avoid a repeat, the contents of this document are 
referred to clearly here. 

[0016] Also about various fuel cell systems same type, it is clear that the functional relation between 
insulation resistance and conductivity can be guided, and this relation can be expressed with the 
thing to which the dimension relation specified in drawing is given, then the following function. 
y=639.04x-0.7221[0017] Insulation resistance is shown per k ohms among drawing, and 
conductivity is shown per muS/cm. This functional relation approximates actual conditions (point of 
measurement) well so that clearly from drawing. Thus, the assignment defined as the value of 
corresponding insulation resistance uniquely [ conductivity ] is possible. Therefore, the upper limit 
threshold of the known conductivity for which even exchange of cooling water or a halt of a system 
is needed when the value is exceeded is convertible for the minimum threshold of corresponding 
insulation resistance. Although this is usually the reasons of insurance when the insulation resistance 
of a fuel cell system is supervised, this measurement result can be directly reused to quality control 
of the coolant to be used, and the evaluation means connected with a separate sensor system on that 
lower stream of a river can be omitted. 

[001 8] In the fuel cell driving gear for cars, especially, this invention can be carried out that it is 
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advantageous and in cost effectiveness, and can be included in the existing system. 
[Translation done.] 
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DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] It is drawing showing the functional relation of the insulation resistance in a fuel cell 
system, and conductivity. 



[Translation done.] 
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DRAWINGS 



[Drawing 1] 
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